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Abstract
Referring patients from specialist mental-health services (provided by multiple healthcare
service providers and aimed at relieving symptoms of mental illness) to less intensive care
(provided by a nurse or psychologist in cooperation with a general practitioner and aimed at
improving quality of life) is feasible from the perspective of patients, service providers, and
mental-health services. However, it is unclear which patients are most suitable for referral to
less intensive care. In this study, we used concept mapping to identify factors that might
determine whether a referral from specialist mental services to less intensive care might be
successful. Participants (N = 34) were recruited from different parts of the Netherlands and
included general practitioners, peer workers, community mental-health nurses, and social
workers from several services who were based in different neighborhoods. The participants
generated 54 statements (31 after clean-up), which were sorted into five clusters and rated
on their expected ability to predict successful referral. Ordered from highest to lowest on
expected predictive value, the clusters of factors were: Patient characteristics, patients’
informal support system, patients’ social situation, organization of services, and service pro-
vider related factors. The ordering was the same for all of the service providers, except that
general practitioners expected the organization of services to be the most predictive. The
ordering of the clusters is mostly consistent with existing knowledge about recovery during
mental healthcare. In order to further improve the number of successful referrals from spe-
cialist mental-health services to less intensive care, a prospective prediction study is
needed.
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Introduction
Because of mental illness, some patients are seriously limited in their daily functioning, and
they might need ongoing treatment for several years. Such patients are considered to have a
severe mental illness (SMI)[1], and they have traditionally been treated in specialist mental-
health services (SMHS). SMHS provides treatment by teams of multiple healthcare service pro-
viders with different backgrounds, e.g., specialized nurses, social workers, psychiatrists, and
psychologists; the treatment is typically aimed at relieving the symptoms of mental illness. In
the last decade, patients with a SMI, mainly those who have received several years of treatment
in SMHS, have increasingly received a form of less intensive treatment.
In the Netherlands, there are different options for less intensive treatment. With the first
option, a specialized nurse or a psychologist from a basic mental health service provides care
in cooperation with a general practitioner. With the second option, a nurse provides care
under direct supervision of the general practitioner. Both of these less intensive treatment
options are aimed at improving the patient’s quality of life more than relieving the symptoms
of the mental illness. Which patients with SMI need long-term care from SMHS and which
patients might be treated in less intensive treatment—and at what point in the treatment—has
been an ongoing discussion for more than a decade [2, 3]. A variety of healthcare service pro-
viders are involved in the treatment of patients with a SMI, e.g., general practitioners, mental-
health nurses, psychologists, psychiatrists, and social workers, and the different kinds of service
providers differ in their views about which patients can successfully be referred from SMHS to
less intensive treatment.
Roughly, two perspectives can be identified when the matter of referring patients with
severe mental illness from SMHS to less intensive treatment is being discussed: The patient’s
perspective and the societal-economic perspective. From the patient’s perspective, it might be
attractive to discontinue receiving specialized services, because the high level of care provided
in SMHS might hamper the person’s recovery and personal responsibility. This might happen,
for instance, through a high frequency of contact, an ever-present safety net of specialized ser-
vice providers, and an environment in which symptomatic recovery (i.e., becoming symptom-
free) are often more valued than patients’ personal recovery (being able to adapt their attitudes,
values, feelings, goals, skills, and roles to meet the demands of a new situation) [4,5]. Accord-
ing to the good-enough level model, continuation of treatment does not necessarily improve
patients’ outcomes [6–8], but what is “good enough” is difficult to establish. There are indica-
tions that a timely referral to less intensive treatment might support the process of recovery
and facilitate assuming new roles, for instance, of spouse, parent, friend, or employee [9].
From the societal and economic perspective, referral of people from SMHS to less inten-
sive treatment might also be desirable. SMHS is more expensive than other treatments, but it
is most effective for people with complex mental-health problems. When people who genu-
inely need it but cannot gain access to SMHS because of the large number of people with less
intense needs who are already being treated in these services, both the individuals who are
unable to gain access and society at large might suffer the consequences [2, 3, 10]. People
with strong needs who are receiving limited care or none at all might cause harm to them-
selves or others, might come into contact with the police, or might make heavy use of crisis
services [11]. To prevent these personal, societal, and economic burdens from happening,
specialized services could focus on offering a high level of service to the people who most
need it. This might be realized, for example, by referring people with less intense needs to less
intensive treatment.
Healthcare service providers who are involved in the care for patients with SMI report that
they lack the skills necessary to decide which patients should be referred to less intensive
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treatment. Because they have difficulty deciding which patients to refer to less intensive treat-
ment and realizing that a wrong decision increases the risk of patients’ relapsing and
experiencing a crisis [12], healthcare service providers are reluctant to refer patients to less
intensive treatment. Thus, this deficit in service providers’ knowledge decreases the number of
referrals to less intensive treatment, and it causes SMHS to become congested and inaccessible
to new patients. More information about how best to refer patients with SMI to less intensive
treatment is needed. Specifically, clear-cut criteria are needed for predicting successful refer-
rals from SMHS to less intensive treatment. To fill this gap, in this paper we report the out-
come of a concept-mapping study of factors that might be useful when deciding which
patients should be referred from SMHS to less intensive care and at what point in their treat-
ment such referrals should be made.
Method
Concept mapping is a structured methodology developed to address complex problems
in (for example) healthcare [13]. The concept mapping method is designed to integrate qual-
itative input from different sources, using rigorous multivariate data analysis for clarifica-
tion of such qualitative data. The method results in visual maps displaying the consensus of
the participants, usable for planning, developing, or evaluating health policy. The concept
mapping methodology was chosen for this study because it is an efficient way to explicate,
structure and prioritize tacit knowledge about topics on which the research literature is
inconclusive. In this study, we used it to explore the clusters of factors that are expected to
predict successful referrals, to establish the coherence of these factors, and to prioritize them
[14].
Participants
Participants were recruited from four groups of healthcare service providers who work with
patients suffering from severe mental illness: general practitioners, peer workers, community
mental-health nurses working in primary care, and neighborhood-based social workers. Ser-
vice providers who were working in SMHS were not included in the sample, because tacit
knowledge about SMHS has been explicated in earlier research. The participants were
recruited by the researchers from health services with which the researchers were affiliated
with and from the healthcare service providers these health services collaborate with (e.g. gen-
eral practitioner, community mental health nurses). The involved health services are typical
for the Netherlands, each providing several types of mental health services in a specific Dutch
region. They were sampled from different parts of the Netherlands. In order to maintain diver-
sity, a maximum of 50% of the participants in each group of service providers was sampled
from each mental-health catchment area. Characteristics of the participants were collected at
the sorting and rating stage.
Data collection and analysis. We used the customary five steps in the concept mapping
method [14]: (1) preparation, (2) generation and clean-up of statements, (3) structuring the
statements, (4) analysis, and (5) interpretation of the maps. The Global MAX™ software from
Concept Systems1 was used for data collection and analysis. Data was collected in Dutch, as
this is the leading language in the area of the data collection (the Netherlands). All translations
were primarily done by the first author and were checked against the original text by the other
authors. A native English speaker checked the translations for clarity, after which the authors
evaluated the suggestions of the native speaker.
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Preparation
The procedure began with deciding how the participants would be recruited (see description
above) and how the focus prompt would be formulated. The prompt was a one-sentence ques-
tion that this study was designed to answer.
Generating statements
Using the Global MAX software, the participants selected a time within a three-week period
that was convenient for them. Participants could see the statements that their peers had made,
and they could add additional statements. This procedure differs from the traditional proce-
dure in which statements are generated in one meeting at which participants can react to one
another. After the statements had been generated, the statements were cleaned up. This clean-
up consisted of removing duplicate statements and checking for confusing language, errors in
language, and for statements that contained more than one idea. The clean-up procedure was
reviewed by two healthcare service providers that participated in the study.
Structuring the statements
The statements were structured by asking the participants to sort and rate the statements
according to their own opinions, and to do so within a period of four weeks. Participants
sorted the statements by categorizing them according to the meaning or theme that each state-
ment conveyed. This was done on a computer by placing virtual cards on which the statements
appeared on virtual piles on a virtual desktop. The participants were not allowed to exclude
statements or to create ambiguous categories such as other. There was no limit to the number
of categories that participants could create. After the statements had been sorted, the partici-
pants were asked to rate each statement on two 7-point Likert scales. One scale was importance
(ranging from ‘very unimportant’ to ‘very important’), with the instruction “To what extent
are the following statements important for a successful referral from SMHS to less intensive
care?”. The other scale was for predictive value (ranging from ‘not predictive’ to ‘very predic-
tive’), with the instruction “To what extent are the following statements predictive for a suc-
cessful referral from SMHS to less intensive care?”.
Analysis
Multi-dimensional scaling was used to aggregate participants’ structuring of the statements
onto locations on a concept map. We used hierarchical cluster analysis to place the statements
into groups and to create boundaries around the groups of statements [14]. A stress value was
also calculated; this is a goodness-of-fit indicator between a given set of dissimilarities as input
and the resultant distances in a diagram [15]. We used 0.39 as the upper limit of the stress
value for a reliable concept mapping study [16]. The means of the statements and clusters were
then used to indicate their relative priority [14]. Each cluster was given a number for ease of
use (ordered from most predictive to least predictive).
Interpretation of the concept map
A procedure that Rosas [17] describes for determining the number of clusters was used to
interpret the concept map. However, no exact criteria are available for selecting the final num-
ber of clusters. The procedure began with an eight-cluster solution and successively increased
or decreased the number of clusters by one. After each step, the different solutions were exam-
ined for their face value. A decision was made about whether in each solution the merger of
clusters appeared to adequately represent the original data that the participants provided and
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whether it formed a coherent system of clusters. This procedure was continued until an illogi-
cal merger between two clusters, i.e., the statements did not share common content, appeared.
After determining the number of clusters, the participants’ ratings were reviewed. Two clus-
ter-rating maps (figures) were constructed, one on the basis of relative importance and one on
the basis of predictive value. Additionally, the data were analyzed separately for the four groups
of participating healthcare service providers. In doing so, the mean rating for each cluster was
calculated for each of the groups of participants.
Ethical review
No formal ethical review by an institutional review board was necessary since the participants
were healthy and were, as (trained) healthcare service providers, familiar with the proceedings
of scientific research. Additionally, the study was not intrusive (two questionnaires to be com-
pleted on a website). Before the study started, each of the healthcare service providers who par-
ticipated provided consent online after having been informed about the details of the study.
Results
Preparation
During the preparation stage, the focus prompt was formulated as “A factor that predicts
whether a patient can be successfully transferred from SMHS to less intensive treatment is . . .
“. The prompt specifically defined SMHS as specialist healthcare, but “less intensive treatment”
was deliberately undefined in order to allow the various types of low-intensity mental-health
services in the Netherlands and elsewhere to be considered. Examples of less intensive treat-
ment are mental-health services provided by a general practitioner or low intensity (e.g., eight
to twelve sessions per year) mental healthcare provided by a community mental-health nurse
or a psychologist. Potential participants (N = 39) were invited to generate the statements anon-
ymously. See Table 1 for participant characteristics (collected at step 3, the sorting / rating
stage).
Statements generated
Of the invited participants, 87% (N = 34) responded and completed the statement-generation
stage of the study. In total, 54 statements were generated. After data cleaning, 31 statements
remained, and these are shown in Table 2.
Table 1. Participant characteristics collected at step 3, the sorting / rating stage (N = 38).
Characteristic Type of data Data Percentage
Gender Female 31 81.6
Age Range 22–54
Mean (SD) 38.1 (9.4)
Occupation General practitioner 7 18.4
Peer worker 8 21.1
Community mental health nurse 9 23.7
Social worker 11 29.0
Other 3 7.9
Experience (years) Minimum-maximum 0–30
Median 10
Mean (SD) 13.7 (9.6)
https://doi.org/10.1371/journal.pone.0199668.t001
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Structuring the statements
Potential participants (N = 57) were invited to participate in a second round of data collecting,
with the aim of structuring the statements. They included the 39 participants from the previous
step. Since the response rate from original participants in this second round of data collection
was inadequate to reach the minimum N of 30 [15] in the sorting / rating stage (a separate data
collection), additional potential participants were included according to the same procedures
as the original participants in order to reach an adequate N (reaching a total N of 57 partici-
pants). The additional participants were needed because not all of the participants from Step
Two (the first data collection) responded to the request to participate further. In fact, having
different respondents in Step Two and Step Three of concept mapping is a common practice
in concept mapping [17]. The participants (N = 38; 67%) that responded to the invitation in
the third step began the sorting and rating tasks. Four participants either did not complete this
step, or they provided unusable data; thus, 34 participants completed this step.
Table 2. Statements generated.
# Statement (statement prompt: “A factor that predicts whether a patient can be successfully transferred
from SMHS to less intensive treatment is . . . “)
1 The phase of recovery the patient is in.
2 The patient’s level of awareness of his illness.
3 The patient’s level of insight into his illness.
4 The patient’s motivation.
5 Whether the healthcare service provider who initiates the transfer has faith in the transfer.
6 Whether the patient gives consent.
7 Whether the patient’s general practitioner has faith in the transfer.
8 The quality of the patient’s support system.
9 The quality of the referral from one healthcare service provider to another.
10 The level of the patient’s self-reliance.
11 Whether the healthcare service providers have good cooperation.
12 Whether the patient’s support system has faith in the transfer.
13 Whether SMHS can be started quickly when needed.
14 Satisfying fulfillment of the patient’s social roles.
15 Whether the patient has a meaningful occupation.
16 The number of minutes of care the patient needs.
17 The number of people supporting the patient.
18 Whether the support given by healthcare service providers is adequate (not too little, not too much).
19 Whether the focus is on the patient’s opportunities.
20 Whether the patient is stable (no recent suicidal ideations or commitment to hospital).
21 Whether the patient has faith in the transition.
22 The patient’s hobbies.
23 Whether the help is aimed at controlling the patient.
24 How well the patient can formulate his request for help.
25 Whether the patient feels his life is meaningful.
26 The number of additional problems that person has, such as those related to work, living arrangements, or
financial problems.
27 The patient’s learning capacity.
28 The degree of responsibilities the patient can bear.
29 Whether the patient has had successful experiences.
30 The patient’s skills.
31 Whether the focus is on the patient’s recovery and not on the symptoms.
https://doi.org/10.1371/journal.pone.0199668.t002
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Analysis and interpretation of the concept map
The analysis revealed a stress value of 0.18, which is well below the upper limit of 0.39, as iden-
tified by Rosas and Kane [16]. This means that there was sufficient stability in the data to pro-
ceed with the analysis of the concept mapping. In the fifth and final step, the statements were
merged into a coherent model of clusters. Inspection of the different configurations indicated
that a five-cluster solution provided the most detail and also yielded an extensive and coherent
model (see Fig 1). For instance, going from a six-cluster to a five-cluster solution caused two
clusters of patient-related statements to be merged; Statements 27 through 30 were now
included in Cluster 1. Going from a five-cluster to a four-cluster solution caused Clusters 2
and 3 to be merged. This was judged to be illogical because Cluster 2 contained statements
related to individual service providers, whereas Cluster 3 contained statements about the orga-
nization of services. In addition to the researchers, a convenience sample of three of the partic-
ipating healthcare service providers was involved in the establishment of the concept map and
the number of clusters.
Themes in the clusters
The five clusters that emerged focus on the patient, the informal support system, the patient’s
social situation, the organization of services, and the healthcare service providers. After the ini-
tial analysis and interpretation, ratings for each cluster were calculated for both importance
Fig 1. Map of the statements (in numbers) and their distances according to multi-dimensional scaling, visualized in the final clusters.
https://doi.org/10.1371/journal.pone.0199668.g001
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and predictive value. The values for importance provided no additional insight into the predic-
tive value of the importance ratings; therefore, these results are not included in this paper.
Cluster One includes patient-related statements. It is the cluster with the largest number
of statements specifically about patients, such as their motivation, awareness of their illness,
and their skills (see Table 3). According to participants’ ratings, this cluster has the greatest
expected predictive value (5.54). Cluster Two was second highest on expected predictive value
(5.26). It contains statements related to the informal support system. Along with Cluster Five, it
is the smallest of the clusters. Cluster Three is focused on the patient’s social situation. Its
expected predictive value (5.21) was higher than that of the clusters related to the healthcare
service providers and the organization of services, but lower than the cluster related to the
patient’s informal support system and the patient-related cluster. Cluster Four, the second
largest cluster and the one with the second lowest expected predictive value (5.17), is centered
on the organization of services. Cluster Five contains statements related to healthcare service
providers, both the service providers in SMHS who make the referrals and the service providers
in primary care who receive the referrals. It, along with Cluster Two, is the smallest of the clus-
ters. It contains only three statements. The participants judged this cluster to have the lowest
expected predictive value (5.12). When we inspect the individual items in the clusters, we see
that four of the five highest scoring items on expected predictive value (Items 1, 4, 6, and 21)
are in the cluster containing patient-related variables.
Differences between groups of participants
When comparing the different groups of healthcare service providers, there are differences to
be observed. These differences are limited due to the limited variation (the maximum variation
is 0.67, 11% of the range of the likert-scale). All groups of participants except the general prac-
titioners chose the patient-related cluster as the most important one and the one having the
highest expected predictive value. In contrast, the general practitioners chose the patient-
related cluster as the fourth highest of the five clusters on expected predictive value. The order-
ing of the clusters from highest expected predictive value to lowest expected predictive value is
very similar for the social workers and the community mental-health nurses. The general prac-
titioners, and to a lesser extent the peer workers, deviated from this order. The general practi-
tioners chose the organization-of-services cluster as the one having the greatest expected
predictive value. See Table 4 for additional results.
Discussion
In this study, we explored the tacit knowledge of healthcare service providers that are involved
in the care for people with SMI on factors that are expected to be predictive of successful refer-
rals from SMHS to less intensive treatment. Five clusters with potential expected predictive
value were identified: Patient-related factors, factors related to healthcare service providers,
factors related to the organization of services, factors related to patients’ informal support sys-
tem, and factors related to the patient’s social situation. The cluster related to patient-related
factors was the largest cluster and the one rated as having the strongest expected predictive
value. Factors related to the patient’s social situation and their informal support system were
rated as the second and third highest on expected predictive value. Factors related to the
healthcare service providers and the organization of services were rated as those having the
lowest expected predictive value.
Factors related to patients and their informal social environment were viewed as having a
higher expected predictive value than factors related to the service providers and the organiza-
tion of health services. This is important information, because the focus on improving referrals
Predictive factors for successful referral from specialist mental-health services to less intensive treatment
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Table 3. Statements and corresponding ratings on expected predictive value.
Cluster (mean score of expected
predictive value as scored by the
participants)
Statement Mean score of expected
predictive value as scored by
the participants
1: Patient-related (5.54) Whether the patient has faith in the
transfer.
6.25
The patient’s motivation. 5.97
The patient’s approval. 5.94
The phase of recovery the patient is in. 5.94
Whether the patient feels his life is
meaningful.
5.76
The patient’s skills. 5.67
The patient’s level of self-reliance. 5.61
Whether the patient is stable (no recent
suicidal ideations or commitment to
hospital).
5.58
The patient’s level of awareness of his
illness.
5.52
The patient’s successful experiences. 5.52
The patient’s level of insight into his illness. 5.48
The degree of responsibility the patient can
bear.
5.12
The patient’s learning capacity. 4.97
How well the patient can formulate his
requests for help.
4.21
2: Informal Support System (5.26) The quality of the patient’s support system. 5.67
Whether the patient’s support system has
faith in the transfer.
5.30
The number of people supporting the
patient.
4.82
3: Social Situation (5.21) Satisfying fulfillment of the patient’s roles. 5.61
The number of additional problems, such
as work-related, living arrangements, or
financial problems.
5.55
Whether the patient has a meaningful
occupation.
5.48
The patient’s hobbies. 4.21
4: Organization of Services (5.17) Whether the focus is on the patient’s
opportunities.
5.79
Whether SMHS can be started quickly
when needed.
5.70
Whether the support given by healthcare
service providers is adequate (not too
much, not too little).
5.64
Whether the focus is on the recovery of the
patient and not on the symptoms.
5.42
The quality of the transfer between
healthcare service providers.
5.39
Whether the healthcare service providers
have good cooperation.
5.15
The number of minutes of care the patient
needs.
4.48
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is often aimed at the organization of care [18–20]. Targeting factors related to patients instead
of the factors related to the organization of care might be essential for improving the success of
referrals from SMHS to less intensive treatment. In practice, this means that it might be more
effective to invest in the needs of individual patients and their informal support system, than
to start a project to improve collaboration with general practitioners. This issue is worthy of
further research, as it might have considerable consequences.
When the data were analyzed according to the occupation of the healthcare service provid-
ers, potential differences can be observed. Although the the differences between the service
provider’s disciplines are small, the participants appear to fall into two groups. The community
mental-health nurses had views similar to those of the social workers. The general practitioners
had similar views to the peer workers, as seen in every cluster except cluster five (healthcare
service providers). This difference in views between the service provider’s disciplines could
complicate collaboration, since diverging views may result in different decisions, an effect seen
more frequently in cross-disciplinary healthcare collaboration [21–22]. Knowing this, estab-
lishing a common view is essential in a collaboration between different service provider’s
disciplines.
Strengths and limitations
There are some limitations of this study. For instance, there was a skewed distribution of par-
ticipants’ gender; 81.6% of the participants were female. This, however, is in line with the
mean percentage of females working in healthcare in the Netherlands (79.4%) [23]. Another
limitation of the study is that it sampled participants only from the Netherlands. An interna-
tional sample would have allowed the results to be more generalizable because such a study
would have been conducted in multiple healthcare systems. This, however, would also have
reduced the clarity of the results. This study might also have benefitted from a more diverse
sample of participants, including for instance patients and their significant others, and possibly
other healthcare service providers (e.g. psychologists, psychiatrists and nurses from SMHS).
Table 3. (Continued)
Cluster (mean score of expected
predictive value as scored by the
participants)
Statement Mean score of expected
predictive value as scored by
the participants
5: Healthcare service providers
(5.12)
Whether the healthcare service provider
can give the patient faith in the referral.
5.64
Whether the healthcare service provider
who initiates the transfer has faith in the
transfer.
5.06
Whether the patient’s general practitioner
has faith in the transfer.
4.67
https://doi.org/10.1371/journal.pone.0199668.t003
Table 4. Mean expected predictive value on each cluster as a function of healthcare service providers.
Cluster General practitioners (N = 6) Peer workers (N = 6) Community mental health nurses (N = 9) Social workers (N = 9)
1: Patient Related 4.99 5.55 5.61 5.66
2: Patients’ Informal Support System 5.14 4.90 5.15 5.50
3: Patients’ Social Situation 4.86 5.34 5.07 5.30
4: Organization of Services 5.31 5.47 5.22 5.18
5: Healthcare service providers 4.95 4.90 4.89 5.38
https://doi.org/10.1371/journal.pone.0199668.t004
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The study was conducted using a concept mapping design. Concept mapping has been
developed into a reliable and valid research method [16] that has become increasingly popular
[24, 25]. The concept-mapping method was appropriate for the present research question
because it allowed us to efficiently explicate, organize, and rate tacit knowledge on the topic
being investigated. However, the concepts of ‘importance’ and ‘predictive value’ appeared clo-
sesely related, a more diverging concept (e.g. difficulty or feasibility) could have provided addi-
tional insights. The study was sufficiently large (N = 34), when compared to standard sample
sizes of 20 to 30 participants [16]. When the participants are divided into subgroups, the sam-
ple sizes become small and differences between these subgroups have limited reliability. A
larger sample size would possibly have provided stronger results and further research is thus
warranted. The use of an online concept mapping approach is a strength of this study, as it
extends the methodology and it allowed for a broad and geographically diverse sample, that
would not have been possible using traditional (offline) concept mapping approaches. Finally,
the method of concept mapping allowed the factors and clusters to be arranged in a hierarchy,
and this creates an opportunity for future research on this topic to focus on the factors with
the strongest expected predictive value.
Comparison with existing knowledge
The five clusters identified in the study partially overlap with the clusters and topics in the
Threshold Assessment Grid. The Threshold Assessment Grid is an instrument that was devel-
oped to improve the quality and quantity of referrals from general healthcare to SMHS [26–
31] It contains three clusters of items on (a) safety, (b) risks, and (c) needs and disabilities.
Most of the items and clusters identified in the present study match the items in the needs
and disabilities cluster of the Threshold Assessment Grid. The main difference between the
Threshold Assessment Grid and the current study lie in the importance of the social support
system. Factors considering social support are absent in the Threshold Assessment Grid, but
present in the current study.
Differences between the content of the Threshold Assessment Grid and that of the present
study can be accounted for by the fact that there were different participants in the two studies.
Participants in the Threshold Assessment Grid included general practitioners and healthcare
service providers from SMHS, whereas the present study included a broader sample of health-
care service providers from general healthcare services. Because the two studies included dif-
ferent groups of participants, the results from the two studies complement each other.
Although patient-related factors were found in both studies, the Threshold Assessment Grid
had a narrower sample of healthcare service providers than did the present study, and it had a
major focus on factors related to safety and risks [32]. By contrast, the present study included a
broader selection of healthcare service providers from general healthcare, and it included addi-
tional factors, such as those related to social-support systems, healthcare service providers, and
the organization of services.
The present study substantially overlaps with the CHIME-framework [33] for personal
recovery. This is significant because recovery-oriented services are associated with a higher
rate of successful referrals [34], and it thus validates the results of the present study, which is
related to the personal recovery of the patients. The CHIME-framework (which includes fac-
tors related to connectedness; hope and optimism about the future; identity; meaning of life;
and empowerment) is a conceptual framework of personal recovery, which was derived from
the results of 97 studies that had been conducted up until 2011. Most of the recovery pro-
cesses identified in the CHIME-framework are also reflected in the patient-related cluster in
the present study. Examples of these processes are: hope and optimism about the future,
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personal identity, meaning of life, and empowerment. An exception can be found in connect-
edness, which is the first process in the CHIME-framework. It coincides with the cluster
related to informal support systems, and it partly coincides with the cluster related to
patients’ social situation, which was found in the present study. It is not unexpected that the
other two clusters found in the present study are not reflected in the CHIME-framework.
This difference occurs because the CHIME-framework is strictly patient-related, whereas the
present study was not.
The lack of sufficient information about which factors best predict successful referrals from
SMHS to less intensive treatment is a problem that has consequences for patients, service pro-
viders in healthcare services, and financial providers of healthcare services. To date, no study
has identified the complete range of factors that affect successful referrals from SMHS to less
intensive treatment. The results of the present study do not provide the clear-cut criteria that
are needed for predicting successful referrals from SMHS to less intensive treatment. However,
combined with the results of earlier studies, this study provides a basis for further research.
Our results mainly suggest that, in addition to factors earlier identified (mostly patient-related
factors, safety and risks), the social support system should be subject of further study. Both the
service provider and the informal support of the patient might have a previously overlooked
but important influence on the referral from SMHS to less intensive treatment and should be
further explored, preferably with a prospective, quantitative design. When we understand the
influence of the social support system and other factors, we can improve the procedures for
referring patients with SMI from SMHS to less intensive treatment.
Conclusions
Knowledge is limited both about which factors are predictive of successful referrals and what
the views are of different service providers who are involved. The present study helps to clarify
these factors, and it also provides a basis for future research. The results of the present study
confirm the importance of patient-related factors and factors related to patients’ social situa-
tion that were identified in earlier studies. The study also identified additional factors—includ-
ing patients’ informal support system, the organization of services, and the views of different
healthcare service providers—that should be taken into account when patients are being dis-
charged from SMHS.
Author Contributions
Conceptualization: Thijs Beckers, Bauke Koekkoek, Giel Hutschemaekers, Bea Tiemens.
Data curation: Thijs Beckers.
Formal analysis: Thijs Beckers, Bauke Koekkoek.
Methodology: Thijs Beckers, Bauke Koekkoek, Giel Hutschemaekers, Bea Tiemens.
Project administration: Thijs Beckers.
Software: Thijs Beckers.
Supervision: Bauke Koekkoek, Giel Hutschemaekers, Bea Tiemens.
Writing – original draft: Thijs Beckers, Bauke Koekkoek.
Writing – review & editing: Thijs Beckers, Bauke Koekkoek, Giel Hutschemaekers, Bea
Tiemens.
Predictive factors for successful referral from specialist mental-health services to less intensive treatment
PLOS ONE | https://doi.org/10.1371/journal.pone.0199668 June 26, 2018 12 / 14
References
1. Parabiaghi A, Bonetto C, Ruggeri M, Lasalvia A, Leese M. Severe and persistent mental illness: a use-
ful definition for prioritizing community-based mental health service interventions. Social Psychiatry and
Psychiatric Epidemiology. 2006; 41(6):457–63. https://doi.org/10.1007/s00127-006-0048-0 PMID:
16565917
2. Corrigan PW, Watson AC. Factors that explain how policy makers distribute resources to mental health
services. Psychiatric Services. 2003; 54:501–7. https://doi.org/10.1176/appi.ps.54.4.501 PMID:
12663837
3. Davies M. Allocating resources in mental health: a clinician’s guide to involvement. Advances in Psychi-
atric Treatment. 2006; 12(5):384–91.
4. Anthony WA. Recovery from mental illness: The guiding vision of the mental health service system in
the 1990s. Psychosocial Rehabilitation Journal. 1993; 16(4):11–23.
5. Fuller JD, Perkins D, Parker S, Holdsworth L, Kelly B, Roberts R, et al. Building effective service link-
ages in primary mental health care: a narrative review part 2. BMC Health Services Research. 2011;
11(1):66.
6. Owen JJ, Adelson J, Budge S, Kopta SM, Reese RJ. Good-enough level and dose-effect models: Vari-
ation among outcomes and therapists. Psychotherapy Research. 2016; 26(1):22–30. https://doi.org/10.
1080/10503307.2014.966346 PMID: 25346046
7. Barkham M, Connell J, Stiles WB, Miles JNV, Margison F, Evans C, et al. Dose-effect relations and
responsive regulation of treatment duration: the good enough level. Journal of Consulting and Clinical
Psychology. 2006; 74(1):160–7. https://doi.org/10.1037/0022-006X.74.1.160 PMID: 16551153
8. Baldwin SA, Berkeljon A, Atkins DC, Olsen JA, Nielsen SL. Rates of change in naturalistic psychother-
apy: Contrasting dose–effect and good-enough level models of change. Journal of Consulting and Clini-
cal Psychology. 2009; 77(2):203–11. https://doi.org/10.1037/a0015235 PMID: 19309180
9. Gopal S, Henderson AR. Trans-Cultural Study of Recovery from Severe Enduring Mental Illness in
Chennai, India and Perth, Western Australia. Journal of Psychosocial Rehabilitation and Mental Health.
2015; 2(1):51–57
10. World Health Organization. Mental Health Financing. Geneva: World Health Organization; 2003.
11. Tinelli M, Kanavos P. Cost and impact of non-treating severe mental illnesses (SMIs): The case study
of schizophrenia. London: London School of Economics and Political Science; 2015.
12. Hensen MJ, de Mooij LD, Theunissen J, Dekker J, Willemsen M, Zoeteman J, et al. Pathways through
care of severely mentally ill individuals experiencing multiple public crisis events: a qualitative descrip-
tion. BMC Psychiatry. 2016; 16:84. https://doi.org/10.1186/s12888-016-0787-8 PMID: 27036706
13. Trochim WMK, Kane M. Concept mapping: an introduction to structured conceptualization in health
care. International Journal for Quality in Health Care, 2015; 17(3):187–191.
14. Kane M, Trochim WMK. Concept mapping for planning and evaluation. Thousand Oaks: Sage; 2007.
15. Kruskal JB, Wish M. Multidimensional scaling. Beverly Hills: Sage; 1978.
16. Rosas SR, Kane M. Quality and rigor of the concept mapping methodology: A pooled study analysis.
Evaluation and Program Planning. 2012; 35(2):236–45. https://doi.org/10.1016/j.evalprogplan.2011.10.
003 PMID: 22221889
17. Rosas SR. Concept mapping as a technique for program theory development. American Journal of
Evaluation. 2005; 26(3):389–401.
18. Grimshaw JM, Winkens R, Shirran L, Cunningham C, Mayhew A, Thomas R, et al. Interventions to
improve outpatient referrals from primary care to secondary care (Review). The Cochrane Library 2006;
1:1–57.
19. Durbin J, Barnsley J, Finlayson B, Jaakkimainen L, Lin E, Berta W, et al. Quality of Communication
Between Primary Health Care and Mental Health Care: An Examination of Referral and Discharge Let-
ters. The Journal of Behavioral Health Services & Research. 2012; 39(4):445–61.
20. Gask L, Sibbald B, Creed F. Evaluating models of working at the interface between mental health ser-
vices and primary care. The British Journal of Psychiatry. 1997; 170(1):6–11.
21. Hutschemaekers GJM, Witteman CLM, Rutjes J, Claes L, Lucassen P, Kaasenbrood A. Different
answers to different questions: exploring clinical decision making by general practitioners and psychia-
trists about depressed patients. General Hospital Psychiatry. 2014; 36(4):425–430. https://doi.org/10.
1016/j.genhosppsych.2014.02.003 PMID: 24656444
22. Stange KC, Ferrer RL. The paradox of primary care. Annals of Family Medicine. 2009; 7(4):293–299.
https://doi.org/10.1370/afm.1023 PMID: 19597165
23. Central Bureau for Statistics. Labour force, profession and gender. 2018 [cited 2018 Mar 29]. Database:
Statline [Internet]. https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82808NED/table?dl=9B83
Predictive factors for successful referral from specialist mental-health services to less intensive treatment
PLOS ONE | https://doi.org/10.1371/journal.pone.0199668 June 26, 2018 13 / 14
24. De Vries G, Hees HL, Koeter MWJ, Lagerveld SE, Schene AH. Perceived Impeding Factors for Return-
to-Work after Long-Term Sickness Absence Due to Major Depressive Disorder: A Concept Mapping
Approach. PLoS ONE. 2014;15; 9(1):e85038. https://doi.org/10.1371/journal.pone.0085038 PMID:
24454786
25. Nabitz U. Using Concept Mapping to design an indicator framework for addiction treatment centres.
International Journal for Quality in Health Care. 2005; 17(3):193–201. https://doi.org/10.1093/intqhc/
mzi037 PMID: 15831547
26. Slade M, Powell R, Rosen A, Strathdee G. Threshold Assessment Grid (TAG): the development of a
valid and brief scale to assess the severity of mental illness. Social Psychiatry and Psychiatric Epidemi-
ology. 2000; 35(2):78–85. PMID: 10784370
27. Slade M, Cahill S, Kelsey W, Powell R, Strathdee G. Threshold 2: the reliability, validity and sensitivity to
change of the Threshold Assessment Grid (TAG). Acta Psychiatrica Scandinavica. 2002; 106(6):453–
60. PMID: 12392489
28. Slade M, Powell R, Strathdee G. Current approaches to identifying the severely mentally ill. Social Psy-
chiatry and Psychiatric Epidemiology. 1997; 32(4):177–84. PMID: 9184462
29. Slade M, Gask L, Leese M, McCrone P, Montana C, Powell R, et al. Failure to improve appropriateness
of referrals to adult community mental health services—lessons from a multi-site cluster randomized
controlled trial. Family Practice. 2008; 25(3):181–90. https://doi.org/10.1093/fampra/cmn025 PMID:
18515810
30. Slade M, Cahill S, Kelsey W, Leese M, Powell R, Strathdee G. Threshold 4: an evaluation of the Thresh-
old Assessment Grid as an aid to mental health referrals. Primary Care Mental Health. 2003; 1(1):45–
54.
31. Slade M, Cahill S, Kelsey W, Powell R, Strathdee G, Valiakalayil A. Threshold 3: the feasibility of the
Threshold Assessment Grid (TAG) for routine assessment of the severity of mental health problems.
Social Psychiatry and Psychiatric Epidemiology. 2001; 36(10):516–21. PMID: 11768850
32. Chew-Graham C, Slade M, Montana C, Stewart M, Gask L. A qualitative study of referral to community
mental health teams in the UK: exploring the rhetoric and the reality. BMC Health Services Research.
2007; 7(1):117.
33. Leamy M, Bird V, Le Boutillier C, Williams J, Slade M. Conceptual framework for personal recovery in
mental health: systematic review and narrative synthesis. The British Journal of Psychiatry. 2011;
199(6):445–52. https://doi.org/10.1192/bjp.bp.110.083733 PMID: 22130746
34. Killaspy H, Marston L, Green N, Harrison I, Lean M, Holloway F, et al. Clinical outcomes and costs for
people with complex psychosis; a naturalistic prospective cohort study of mental health rehabilitation
service users in England. BMC Psychiatry. 2016;1–12.
Predictive factors for successful referral from specialist mental-health services to less intensive treatment
PLOS ONE | https://doi.org/10.1371/journal.pone.0199668 June 26, 2018 14 / 14
